LEAF-TISSUE PRODUCTION AND WATER CONTENT IN
A MUTANT RACE OF PHASEOLUS VULGARIS

J. ARTHUR HARRIS

Introductory

In a preceding paper® it was shown that the survival of the bean
plant is in a measurable degree dependent upon the morphological
characteristics of the seedling. In 1915 a series of investigations
was undertaken to determine, if possible, something of the proximate
causes of the differential death rate. It was also hoped that some
light would thereby be thrown upon the proximate causes under-
lying the occurrence of teratological variations in the seedlings of
Phaseolus. In undertaking this work the assumption seemed
justified that if innate physiological conditions which might affect
growth be associated with morphological variations, some influence
of these factors should be recorded in the size or other characteristics
which result from the relatively enormous expansion which the
organs of the embryo undergo in the course of germination and the
establishment of the seedling. &

A first study®* demonstrated that teratological seedlings in
general show a lower capacity for the development of primordial
leaf tissue than do normal seedlings grown under as nearly as pos-
sible identical conditions. The data then available indicated that
a reduction of the volume of primordial leaf tissue is associated
with abnormalities of all the abnormal types studied, but that the
type of variation influences in some degree the amount of reduction.
In these first experiments the conclusions were based on primordial
leaves only. The use of such leaves has the obvious disadvantage
that they are formed in the seed, and undergo merely an enormous
expansion (and possibly a little differentiation) in the germination

* HARRIS, J. ARTHUR, A simple demonstration of the action of natural selection.
Science, N.S. 36:713-715. 1012, .

- , Studies on the correlation of morphological and physiological charactefs:
The development of the primordial leaves in teratological bean seedlings. Genetics

1:185-106. 1916,
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of the seed and the development of the plantlet to the stage at
which measurements were made. Since the development of the
primordial leaves during the germination and establishment of the
seedling is relatively great, it seemed quite legitimate to use
the weight of green tissue produced by these leaves as a measure of
the physiological capacity of seedlings of various types. The fact
that these leaves are differentiated in the seed, however, constitutes
a valid objection against their use as a sole measure of the physio-
logical capacity of the seedling. For such purposes a constant
based upon some organ developed later seemed desirable.

In a second study,’ therefore, the tissue weight determinations
were extended to the trifoliate leaves of the third node, as well as
to the primordial leaves of the second node. This leaf was used
because groups of plants of more uniform development can be
selected at the time of maturity of this leaf, than at any later
stage, and because the first compound leaf reaches a degree of

+ maturity sufficient for the purpose of the present study before the
primordial leaves are too old to be used. It is possible, therefore,
to check results by determinations made on organs differentiated
both in age and 1n structure. In the first investigation the green
weight of the leal tissue served as the fundamental measurement.
In addition to this character certain measurements on the sap
properties were also made. In the study of the saps some diffi-
culties were encountered, and it seemed desirable to discontinue
that phase of the work temporarily and to carry out determinations
of dry weight and water content instead. The present study,
therefore, has to do only with the green weight, the dry weight, and
the percentage of dry matter.

Recent investigations fell into two phases. The first was an
endeavor to determine to what extent seedlings which are morpho-
logically aberrant in the race to which they belong also differ from
the normal seedling of the race in their physiological characters,
in so far as these can be measured by the capacity for the production
of tissue. In the second the investigation was extended from intra-
racial to Inter-racial comparisons, to ascertain if possible to what

3 HArris, J. ARTHUR, Further studies on the interrelationship of morphological
and physiological characters in seedlings of Phaseolus. Brooklyn Bot. Gard. Mem.
1:167-174. 10918.
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extent a highly abnormal race differs from the parental strain
from which it originated.

Materials and methods

In this paper the characteristics of a fully heritable teratological
race are considered. The material was furnished by a tetracotyle-
donous race, the origin and general characteristics of which have
been considered elsewhere# The tissue of plants of the tetra-
cotyledonous race were compared with those of the normal line
from which it originated.

Seeds of the two series grown in the same field in 1917 were
germinated in flats of sand in 1919. Four lots of fifty seeds each,
two of the tetracotyledonous plants and two of the normal ances-
tral line, were germinated in alternate positions in the same flat.
Conditions, therefore, were as nearly comparable as possible in the
germination of the two series. When the seedlings were of the
proper size for potting, one seedling of the tetracotyledonous race
and one normal control taken from the same flat were transferred
to 3-inch pots of soil, where they stood until they were ready for the
collection of samples of tissues. Weighings were then made of the
primordial leaves in the two cases. Thus, although weight and
other characteristics vary from sample to sample because of age
and the innumerable slight influences of significance in growth,
the aberrant plants and their controls from the very beginning had
as nearly as possible identical environment. However much the
pairs combined in the same sample may differ among themselves,
there seems no possibility of considering that the differentiation
here shown to exist between the morphologically typical and the
morphologically aberrant individuals is due to any extrinsic cause.
In the absence of any knowledge of the amount of variation in the
characteristics of the leaves to be investigated, it was impossible
to compute in advance the size of the sample which should be taken.

Accordingly it was arbitrarily fixed as 100 plants.s

¢ HArr1s, J. ARTHUR, A tetracotyledonous race of Phaseolus vulgaris. Mem.

N.Y. Bot. Gard. 6:229-244. 1916.
. De Vriesian mutation in the garden bean Phaseolus vulgaris. Nat.

Acad. Sci. 2:317-318. 1016.
s Sample 305 contained g6 plants, sample 252 only 81 plants, and sample 259
contained 138 plants, '
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In work with the variants in normal lines of beans there is no
difficulty whatever in distinguishing primordial leaves from those
subsequently formed, except occasionally in extreme variations
involving stem characters such as would ordinarily be classed as
fasciations. In the case of the tetracotyledonous race, however, it
is often difficult to distinguish between true primordials (those
formed in the seed) and the simple leaves (not compound) formed
subsequently. This difficulty was noted in the first paper on the
tetracotyledonous race, and two series of countings at different
stages of development of the seedling were made to determine to
what extent personal equation may affect the constants for number
of primordial leaves.

For practical reasons it was not feasible to count the leaves of the
tetracotyledonous plants used in these experiments immediately
after germination. Countings, therefore, were made just beiore
the samples were taken. The numbers recorded are those of leaves
which were regarded as certainly primordial. Those which from
their color or texture appeared to be of subsequent development
were omitted. In this race filaments are of rather frequent occur-
rence. These are probably morphologically much reduced leaves,
and were also disregarded. Thus the number of primordial leaves
1s probably on the average slightly under rather than over the true
number for the series as a whole. Since we are primarily concerned
with a comparison between definite types of seedling classification
with respect to number of leaves,. this procedure can introduce no
sensible error into the results.

Because of some uncertainty as to the leaves which were to
be considered primordial and the considerable variation in the
stages of development of the compound leaves in the tetracotyle-
donous plants, it did not seem feasible in the majority of determina-
tions to consider separately the weight of tissue formed by the
compound leaves. This, however, has been done indirectly in the
case of certain samples based on the plants as a whole.

Data

The data fall in three groups: a series of weighings of primordial
leaves of plants unclassified with respect to number of primordial
leaves; a series of weighings of primordial leaves of plants classified
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with respect to number of primordial leaves; and a series of weigh-
ings of total epicotyledonary tissue.

TABLE 1

MEAN GREEN WEIGHT PER PLANT AND PER LEAF IN SEEDLINGS OF A TETRACOTYLE-
DONOUS RACE AND IN NORMAL PLANTS OF THE ANCESTRAL RACE

—— e —— e ————ee e — T ——————

VALUES PER PLANT VALUES PER LEAF
SAMPLE
Abnormal | Control | Difference I&?Ec:;nmc‘: Abnormal| Control | Difference %iﬁ%?ée

Unclassified

30 o5 0.6001 | 0.7516 |—0.0525| — 6.0 [0.1718 [0.3758 |—0.2040| —54.2

L SR 0.0972 | 0.7607 |—0.0635| — 8.3 |0.1680 |0.3804 |—0.2124| —55.8

BAGS sy 0.6323 | 0.7568 |—0.1245| —16.4 |0.1542 [0.3784 |—0.2242| —59.2

2T 0.7012 | 0.6862 [+0.0150| + 2.1 [0.1703 |0.3431 [—0.1038| —47.7
2 leaves

DRSS h 0.4520 | 0.7263 |—0.2743| —37.7 |©.2260 |0.3032 |—0.1372| —37.7

308 5.4 0.5058 | 0.7004 |—0.2036|] —25.4 |0.2079 [0.3007 |—o0.1018] —25.4
3 leaves

258 o0 s 0.6313 | 0.7760 |—0.1447| —18.6 |0.2104 [0.3880 |—0.1776] —45.7

S e e s 0.5662 | 0.718¢ |+0.1527| —21.2 |0.1887 |0.3505 |—0.1708] —47.5

20X b 0.5701 | 0.7766 |—0.1075| —25.4 |0.1030 [0.3883 |—0.1053] —50.2

30350 s 0.6577 | 0.8015 |—0.1438| —17.9 |0.2102 [0.4008 [—0.1816[ —45.3

319......| 0.6200 | 0.7817 |—0.1617| —20.6 |0.20067 [0.3009 [—0.1842| —47.1
4 leaves

L QR 0.6703 | 0.7786 |—0.1083] —13.9 |0.1676 |0.3803 |—o0.2217| —56.0

A0 el 2 0.5004 | 0.6671 |—0.0677 —10.1 |0.1400 |0.3336 |—0.1837| —55.0

-1 I 0.7066 | 0.8103 |—0.1037| —12.7 |0.1767 |0.4052 |—o0.2285| —50.3

2005 %ai e 0.6556 | 0.8142 |—0.1586| —10.4 |0.1630 [0.4071 |—0.2432| —50.7

- 0.7368 | 0.9028 |—o0.1660| —18.3 |0.1842 [0.4514 |—0.2072| —50.1

$Edi v 0.7201 | 0.7783 |—0.0582| — 7.4 |0.1800 |0.3802 |—0.2002| —53.7

SI02 55047 ©.7375 | 0.7520 |—0.0154| — 2.0 |0.1844 [0.3765 |—0.1921| —5I.0
5 leaves |

RS P 0.6371 | 0.7630 |—0.0008] —13.5 |0.1274 [0.3685 |—o0.2411] —05.4

PO v i 0.6400 | 0.6087 |—0.0578] — 8.2 |0.1282 |0.3404 |—0.2212 —03.3

-1 B A 0.7334 | 0.7867 |—0.0533| — 6.7 |0.1467 |0.3034 |—0.2467| —62.7

SOBS & o4 58 0.8032 | 0.8366 |—0.0334| — 3.9 [0.1606 [0.4183 |—o0.2577| —61.6

[ 5 SO 0.7125 | 0.7087 |—0.0862| —10.7 |0.1425 |0.3004 |—0.2509| —04.3
6 leaves |

- 1] PN 0.7123 | 0.7268 |—0.0145| — 1.9 |0.1187 [0.3634 |—0.2447| —67.3

OB oio s i o 0.7351 | 0.7646 |—0.0205| — 3.8 |o0.1225 |0.3823 |—0.2508| —67.9

L A 0.7050 | 0.8248 |—0.0208| — 3.6 |0.1325 |0.4124 |—0.2709| —67.8
7 leaves

250...... 0.7312 | 0.7785 |—0.0473] — 6.0 |0.1045 [0.3803 |—0.2848 —73.1
Epicotyl _ |

- P A 1.4388 | 2.0360 |—0.5081] —29.4 [.... . ciniii]iiinanfiiiaines

24055, 5. 1.5442 | 1.9133 |—0.3601] —10.3 [.«.ccvifivnnnnfiiiniiiiiiianan

R 1.5448 | 2.03060 |—0.4048] —24.3 [.. v ]ireiini]ir i fiiienenn

250, .4 1.6325 | 1.9028 |—0.2703] —I14.2 [...covefrveneni]iiniaini]ineninn

- [ I 1,0034 | 1.1512 |=0.0878| — 7.0 |..vsiuifieeiniifiiininni]ireanann

PLANTS UNCLASSIFIED WITH RESPECT TO NUMBER OF PRIMORDIAL
LEAVES.—In preliminary work (samples 226-229) the total weight
of primordial leaf tissue in the abnormal seedlings is compared
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with the total weight in the control plants irrespective of the
number of primordial leaves formed by the individual plants of the
tetracotyledonous race. The total number of leaves per plant,
however, was determined in these four series.® Thus it is possible
to give the average weights both per plant and per leaf in the two
series. The results show that in three of the four cases the green
weight as given in table I of the approximately four primordial
leaves of the tetracotyledonous race is lower than that of the two
primordial leaves of the dicotyledonous strain. The percentage
differences in total weight range from +2.1 to —16.4, with a
general average of —7.37. When the comparison is made on the
basis of mean weight per leaf, the primordial leaf of the abnormal
seedling is found to be on the average 54.22 per cent lighter than
the leaf of the normal seedling.

For dry weight, given in table II, all four series show lower
average weight 1n the tetracotyledonous strain. The percentage
differences for dry weight of primordial leaves per plant vary ifrom
—1.6 to —18.0, with a general average of —10.90. On the basis
of mean dry weight per leaf, the weight for tetracotyledonous plants
is found to be from 49.6 to 59.9 per cent lower than that of the
normal seedling, with a general average percentage difference
of —55.92. Thus the results for these four samples clearly indicate
that an abnormal race shows the same relationship to the normal
parental race as do abnormal individual seedlings to the normal
seedlings in the same race.

PLANTS CLASSIFIED WITH RESPECT TO NUMBER OF PRIMORDIAL
LEAVES.—Upon the completion of this preliminary comparison it
seemed worth while to analyze the relationships more minutely
by considering individually the results for seedlings of the tetra-
cotyledonous race with varying numbers of primordial leaves.
These results were only attained at the cost of great labor, since
it was difhicult to secure considerable numbers of seedlings of any

given type simultaneously. It was necessary, therefore, to make
determinations for abnormal and control plants in small sub-

samples, and to combine these to form samples of 100 seedlings

§ The average numbers per plant were as follows in the four samples: 226 =4.07,
227=4.15, 228=4.10, and 229=3.91,
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each. The results are shown in table I for green weight, table II
for dry weight, and in table I1I for the percentage of dry matter in
the primordial leaves. The data show that in the case of both
green and dry weight tissue production 1s invariably higher in the

TABLE II

MEAN DRY WEIGHT PER PLANT AND PER LEAF IN SEEDLINGS OF A TETRACOTYLEDONOUS
RACE AND IN NORMAL PLANTS OF THE ANCESTRAL RACE

S — " — — ——
—_

VALUES PER PLANT VALUES PER LEAF
SAMPLE
Abnormal | Control | Difference I:ﬁeg;?;;t%e Abnormal Control. Diﬁemnce l:ﬁ%‘:g;tie
Unclassified |
) T 0.0520 | 0.0600 |—0.0071|] —11.8 [0.0I30 (0.0300 |—o0.0170| —56.6
1 e 0.0530 | 0.0604 |—0.0074] —12.2 |0.0128 |0.0302 |—0.0174] —57.6
R285 s s 0.0528 | 0.0044 [—o.0116] —18.0 [0.0120 |0.0322 |—0.0103| —50.9
I3, 5 i 0.0530 | 0.0548 |[—0.0009| — 1.6 |0.0138 |0.0274 |—0.0136] —40.6
2 leaves
BRG  e o 4 0.0355 | 0.0587 |—0.0232| —30.5 |0.0178 |0.0204 |—o0.0116| —30.4
QOB s o 0.0403 | 0.0542 |—0.0139| —25.6 [0.0202 [0.0271 |—0.000Q| —25.4
3 leaves
BER L o a 0.0402 | 0.0049 |—0.0157| —24.1 |[0.0104 |0.0325 |—o0.0101| —40.5
AT g 0.0427 | 0.0562 [—0.0135| —24.0 |0.0142 |0.0281 [—0.0139| —40.4
L TR < ¥ 0.0404 | 0.05605 |—o0.0101| —28.4 |0.0135 |0.0283 |—0.0148| —52.2
o, (2 e % o 0.0404 | 0.0539 |—0.0135| —25.0 |0.0135 |0.0270 |—0.0135| —50.0
v (R 0.0360 | 0.0488 |—0.0128] —26.2 [0.0120 |0.0244 |—0.0124| —50.8
4 leaves
L RS 0.0517 | 0.0641 [—0.0124| —1Q.3 |0.012Q |0.0321 |—0.01Q02| —50.8
2 0.0470 | 0.0532 |—0.0062| —11.6 |0.0118 |0.02060 [—0.0148| —55.6
280 ... .5 0.0493 | 0.0576 |—0.0083| —14.4 |0.0123 |0.0288 |—0.0165| —57.2
QOB s Laws 0.0400 | 0.0540 |—0.0131| —24.2 |0.0I02 [0.0270 |—0.01068| —062.2
208 s 0.0444 | 0.0568 [—o0.0124| —21.8 |0.0III |0.0284 |—o0.0173] —60.9
BER Sy avn i 0.0444 | 0.0516 |—0.0072| —13.0 |0.0III |0.0258 |—0.0147| —50.9
R e 0.0434 | 0.0478 |—0.0044| — 9.2 |0.010Q [0.0230Q |—0.0130| —54.3
5 leaves
¥ TEPCATESE 0.0488 | 0.0604 |—0.0116|] —109.2 |0.0008 |0.0302 |—0.0204| —07.5
08 .5 0.0462 | 0.0537 |—0.0075| —13.9 |0.0002 |0.020Q |—0.0177| —05.7
- POy 0.0501 | 0.0562 |—0.0001| —10.8 |0.0100 [0.0281 |—0.0181| —04.4
20055 0.0496 | 0.0549 |—0.0053] — 9.6 |0.000Q |0.0275 |—0.0176| —064.0
Ly e A 0.0423 | 0.0500 |—0.0077| —15.4 |0.0085 |0.0250 |—0.0105| —0606.0
6 leaves
R T 0.0528 | 0.0558 |—0.0030| — 5.3 |0.0088 |0.0279 |—o0.0101| —68.4
- 0.0520 | 0.0555 |—0.0035| — 6.3 |0.0087 |0.0277 |—0.0100| —068.5
L e g 0.04096 | 0.0565 |—0.006g9| —12.2 |0.0083 |0.0283 |—0.0200( —70.0
7 leaves
B0 550 0.0557 | 0.0614 |—0.0057| — 9.2 |0.0080 [0.0307 |—0.0227] —73.9
Epicotyl
-7 ¥ PR O.1I048 | ©0.1807 |—0.0450]. - v..seo]rocccac)iicncisfocissaccinvnonsen
SR o5 O0.I150 | 0.3443 [=0.0288).ssscvee]ecensve]ivveras)osanciiifanaansss
- Y 0.1127 | ©.I814 |=0.0387 v cevivalacacovaleiivcsnnfesvannnifevaronss
) PR 02303 | D. 1433 | =0.02%0].:cisers ] visnvsficusicsfosinrnasfinsmsins
252...... 0.0030 | 0.1045 [—0,0100]........0 . coneui]irecnei]icnannanfenaennan.
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two primordial leaves of the normal ancestral strain than it is in the
two to seven leaves of the tetracotyledonous strain. The percentage

TABLE III

PERCENTAGE DRY SUBSTANCE IN SEEDLINGS OF A TETRACOTYLE-
DONOUS RACE AND IN NORMAL PLANTS OF THE
ANCESTRAL RACE

PRIMORDIAL LEAVES

SAMPLE
Abnormal Control Difference

Unclassified

¥ L PR TR e S e 7.566 7.082 —0.416

2T o 2% i d b e 7. 001 7.040 —0.330

R R e 8.350 8.500 —0.1I50

3 P e e 7.686 7.986 —0.300
2 leaves

RS A e e 7.853 8.082 —0.229

e P o S e R 6.765 6.788 —0.023
3 leaves

1 e A e K 7.703 8.363 —0.570

<y SRR B . 7.541 7.817 —0.276

] DR R AR e et 6.976 7.275 —0.299

o WAy R Ty 6.142 6.724 —0.582

SXG iy V8T b s 5.800 6.242 —0.436
4 leaves

B e e i ses 7712 8.232 —0.520

OB TS e b R 7.841 7-974 —0.133

R R e 6.977 7.108 —0,I31

OO .58 sk v oscaim s s 6.238 6.632 —0.304

< R T 6.026 6.201 —0.265

3 N R . A 6.1653 6.629 —0.464

b i - SRR el M 5.884 6.348 —0.464
5 leaves

R A e 7.650 3.196 —0.537

BOF & o3 a WMV TES 7.208 7.685 —0.477

.y IR N L 6.831 7.143 —0.312

i, - NP S S e 0.175 6.562 —0.387

(L N S St 5.030 6. 260 —0.324
6 leaves

e s o 7.412 7.677 —0.265

LT TR e re e 7.073 7.258 —0.185

0T 50 i BT o 6.238 6.850 —0.012
7 leaves

X0 505 e et 7.620 7.802 —0.272
Epicotyl

7V PR S Ll & 7.283 7.308 -—0Q,I15

AR« o o e O, 7 .505 7.541 —0.036

-V} ol e m g B 7.205% 7.423 —0.128

s o e R 7.307 7.425 —0.1138

2825 aas R R sl o) 8.834 0.083 —0. 240

values show considerable variation from sample to sample. As
might have been expected on a priori grounds, the deficiency of
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the weight of primordial leaves in the tetracotyledonous line is
greatest when only two leaves are formed.

A comparison of the average percentage differences for abnormal
plants with various numbers of leaves gives the following results:

No. of leaves Green weight Dry weight
T R N S Al —31.55 —22,585%
AT e e i — 20.74 — 25.54
sk sbhles vevarsdoak —11.97 —106.34
PRI WS oy A e — 8.60 —13.78
VLGS Sk i E Rk E - 3.10 - 7.03

Only one sample is available for seedlings with seven primordial
leaves, and it is omitted from the comparison. The results for the
other five classes show that:

a) The difference between the total weight of primordial leaf
tissue in the abnormal seedling and its normal control decreases as
the number of leaves in the abnormal plant increases, but that
throughout the entire range of variation of leaf number studied the
tetracotyledonous plant produces a smaller total weight of leaf
tissue than do normal plants of the line from which it was derived.

b) The differences between tetracotyledonous and dicotyle-
donous plants are always greater when the comparison is made on
the basis of dry weight than when it is made on the basis of green
weight.

If the comparison be made on the basis of average weight per
leaf the following results are obtained:

No. of leaves Green weight Dry weight
B5s vl s A RN —31.55 | —32.40
R e e Fare R . D - —47.10 —50.38
S T o P —55.05 —58.12
B o B BB & AL A —03.46 —05.52
AR e B T LR —067.66 —09.10

The percentage differences in average weight per leaf of course
Increase as the number of leaves in the abnormal seedlings increases.
Again the greater percentage difference when dry weight serves as a
basis of comparison is conspicuous. The percentage of dry matter
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in the seedlings of this extremely abnormal race is shown in com-
parison with the normal control plants in table III. The results
are self-explanatory. Without exception, in the twenty-three
samples representing weighings of 9958 leaves of abnormal and
4668 leaves of normal plants, the percentage of dry matter 1s lower
in the abnormal than in the control series. A study of the averages
for the individual groups of seedlings, classified with respect to
primordial leaf number, does not suggest a significant difference in
the percentage of dry matter in the different classes of seedlings.
Probably a far larger series of weighings would be required to
bring out such a differentiation if it exists at all.

TOTAL WEIGHT OF EPICOTYLEDONARY TISSUE IN PLANTS OF
TERATOLOGICAL AND NORMAL RACES.—In the foregoing discussion
comparisons were limited to the weight of primordial leaves. This
was done because of the difficulty of securing leaves subsequently
formed in comparable stages of development in the normal and
teratological seedlings. It seemed desirable to supplement these
studies by the determination of the total weight of tissue produced
by the two races. The results for a comparison of the total weight
of tissue produced above the cotyledonary node by tetracotyle-
donous plants and their normal control of line 139, are shown under
the heading ““epicotyl” in the fundamental tables of data.

The constants show that without exception the green weight and
dry weight per plant and percentage dry matter are higher in the
normal than in the tetracotyledonous plants. The percentage
differences range from —7.6 to —29.4 in the case of green weight,
and from —10.1 to —30.5 in the case of dry weight. The difier-
ences 1n percentage of dry matter range from —o.036 to —0.249.
The average weight of green tissue per plant is 1.4447 for the
abnormal and 1 .8088 for the control series, or a difference of —0.3640
gm. The average dry weight per plant is 0. 1093 for the abnormal
and o.1384 for the normal seedling, or a difference of —o0.0291 gm.
The average percentage difference for the green weight is —18.96,
while for dry weight the difference is —20.30. The percentage of
dry material in the abnormal seedling is 7.6448 as compared with
7.7740 1in the control, a difference of —o.1292.
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Summary

This paper presents the results of an investigation of green
weight, dry weight, and of the ratio of green weight to dry weight in
primordial leaf tissue in mutant and parental races of Phaseolus
vulgaris. The data show that when grown under as‘nearly identical
conditions as possible the primordial leaves of the mutant (tetra-
cotyledonous) show a smaller green weight, a smaller dry weight,
and a lower ratio of dry weight to green weight than those of the
normal (dicotyledonous) parental race. Thus the tetracotyle-
donous race is distinguished not merely by striking morphological
differences, but by physiological differentiation as well. In this
respect the results for the heritable mutant race are in agreement
with those for variant individuals within the same strain.

STATION FOR EXPERIMENTAL EVOLUTION
CorLp Sprinc HarBor, N.Y.



